SYNOPSIS Three methods of semiquantitative culture and two techniques of microscopy were compared with a surface viable count for the detection of significant bacteriuria in one thousand midstream specimens of urine. The results obtained with the blotting-paper-strip method on MacConkey agar and with Uricult dip-slides correlated well with the results of the surface viable count, and both methods were suitable for routine use. The blotting-paper-strip method was preferred for laboratory use because of expense but dip-slides are useful for general practice and outpatient clinics. Semiquantitative culture by Microstix dip-strips gave less accurate results, and the nitrite test area detected only a small proportion of infected specimens. The microscopic examination of a Gram-stained film of the centrifuged deposit of urine specimens yielded more useful information and was more reproducible than examination of a wet film of the untreated urine.
The diagnosis of urinary tract infection relies principally upon the demonstration of significant bacteriuria (Kass, 1956; 1957) by quantitative culture of a midstream specimen of urine (MSSU), and this is the most common examination performed in the diagnostic laboratory. In the bacteriology laboratories of the Royal Infirmary, Edinburgh, MSSUs comprised 25% of the 121 261 specimens submitted from the hospital and 60 %Y of the 13 936 specimens from general practitioners in 1974.
The standard methods for performing a total viable count by a pour plate technique or a surface viable count (Miles et al, 1938) are expensive of technician-time and materials and are impracticable for routinue use. A number of simple semiquantitative methods have therefore been developed to discriminate between significant, doubtful, and not-significant viable counts. These include sampling the urine by a standard blotting-paper strip (Ryan et al, 1962) or a calibrated loop (McGeachie and Kennedy, 1963) to transfer aliquots to a suitable agar medium, and two commercially produced systems-Uricult (Orion Diagnostica, Helsinki, Finland) and Microstix (Ames Company, Slough, England). Uricult dip-slides have given reliable results in trials in general practice and hospital outpatient clinics (Guttman and Naylor, 1967; McDonald et al, 1972) . Microstix, a more recent innovation, are plastic strips incorporating two areas of dehydrated culture medium for 'total'
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The examination of an MSSU also includes a microscopic examination. Pyuria does not necessarily correlate with significant bacteriuria (Kass, 1957; Rengarts, 1960) 1-4 % 2-4% 0-8% 3-3% 1*8% 1-50% 7-9% 8-2% 6-1% The false-negative group for MacConkey agar does not include the eight specimens that contained significant numbers of Gram-positive cocci (7) or monilia (1) that failed to grow on any MacConkey agar plate. E. coli (4), an enterococcus, and a mixture of the two were isolated from specimens that gave false-negative results on both media. Specimens that gave false-negative results only on MacConkey agar contained Gram-negative bacilli (6), Gram-positive cocci (5), and mixed bacteria (1). Those that gave false-negative results only on blood agar contained E. coli (2), Staph. albus, and a ,B-haemolytic streptococcus.
Nineteen of the 62 specimens that gave doubtful results on both media in the surface viable count gave doubtful results on both media with the blottingpaper-strip method; five gave significant growth on both media, 19 gave no growth on either medium, and 19 gave mixed results.
URICULT DIP-SLIDES
The results obtained with Uricult dip-slides are shown in table Ic. Twelve specimens where different results were obtained with the two media gave a doubtful result on one medium (7 on nutrient agar) and no growth on the other. Fifteen specimens gave significant growth on one medium (12 on MacConkey agar) but a doubtful result on the other, and two specimens, both containing a-haemolytic streptococci, gave significant growth on nutrient agar but no growth on MacConkey agar. Ten Gram-negative bacilli and two Gram-positive cocci were isolated from the specimens that gave significant growth on MacConkey agar and a doubtful result on nutrient agar.
All the false-positive results were obtained from specimens that gave doubtful results by the surface Comparison of laboratory methods in the diagnosis of urinary tract inJection viable count. The specimens that gave false-negative results on both media contained Gram-negative bacilli (6), enterococci (2), and mixed growth (I). Those that gave false-negative results only on nutrient agar contained Gram-negative bacilli (6), Gram-positive cocci (6), and monilia (1). One E. coli and one Staph. albus were isolated from the specimens that gave false-negative results only on MacConkey agar.
Thirty-nine of the 62 specimens that gave doubtful results on both media in the surface viable count gave doubtful results on both Uricult media; nine gave no growth on either medium; only one gave significant growth on both media, and the other 13 gave a mixture of results.
MICROSTIX DIP-STRIPS
The viable counts estimated using the Microstix dipstrips are shown in table Id. Twenty-seven specimens where different results were obtained on the two media gave a doubtful result on one area (24 on the 'total' area) and no growth on the other. Twentyeight specimens gave significant growth on one area and a doubtful result (7) or no growth on the other. The 11 specimens that gave significant growth only on the 'Gram-negative' area contained Gram-negative bacilli (8) or mixed bacteria (2), but no bacteria were isolated from one specimen by conventional methods. Fourteen specimens that gave significant growth only on the 'total' area contained Gram-positive cocci, two contained E. coli, and one a mixture of bacteria.
Eleven specimens that gave false-positive results gave doubtful results in the surface viable count but six gave no growth. Twenty-two specimens that gave false-negative results on both areas gave doubtful results on one (9) or both (13) areas, and 23 gave no growth on either area. Twenty-three false-negative results were obtained from specimens infected with Gram-negative bacilli, 16 with Gram-positive cocci, and six with mixtures of bacteria.
Twenty of the 62 specimens that gave doubtful results on both media in the surface viable count gave doubtful results on both Microstix areas; 18 gave no growth on either area; six gave significant growth on both areas; and 18 specimens gave different results on the two areas. (2) Bacteria Bacteria were seen in 187 (88%) wet films from specimens that gave significant growth and in 37 (57%) that gave doubtful results. They were also seen in 174 (24%) specimens that gave no growth and were in large numbers in 78 of them. The specimens that gave significant growth when bacteria were not seen included a greater proportion that contained Gram-positive cocci than was found in all specimens that gave significant growth. Bacteria were seen in the Gram-stained films from all except two specimens that gave significant growth, and bacteria with the appropriate morphology were noted in 138 (88%) specimens containing Gram-negative bacilli and in 33 (87 %) specimens containing Gram-positive cocci in significant numbers; 'mixed organisms' were recorded in 22 specimens that gave a significant growth of one species. Both Gram-negative bacilli and Gram-positive cocci were noted in 15 of the 18 specimens from mixed infections. Gram-negative bacilli were noted in 22 (34%) specimens that gave doubtful results but in only 24 (3 3 %) specimens that gave no growth. Gram-positive cocci were seen in 16 (23%) specimens that gave doubtful results but in only 33 (4-6 %) specimens that gave no growth. The surface viable count is unsuitable for routine use but provided an essential reference standard with which the other methods could be compared. The variety of bacterial species isolated in significant numbers reflects the varied population of patients in a large hospital with specialized urological, renal, gynaecological, and obstetric units. The methods used in a laboratory that receives specimens from such units must detect all the potentially pathogenic species.
The results obtained with the blotting-paper-strip method on MacConkey agar confirm previous reports (Leigh and Williams, 1964) (Guttman and Naylor, 1967) (Sleigh, 1965; Craig et al, 1973) . The microscopic examination was principally used to detect potentially significant bacteriuria so that a primary antibiotic sensitivity test could be set up and a full report issued within 18 hours of receiving the specimen. The relationship between pyuria and significant bacteriuria is debatable (Kass, 1957; Rengarts, 1960; McGeachie and Kennedy, 1963) . Both methods of microscopy gave similar assessments of pyuria which was absent in 25 % of specimens that gave significant growth and present in 25% that gave no growth. Either method gave adequate results for a qualitative report of the presence or absence of pus cells as an index of inflammation within the urinary tract. The observation of squamous epithelial cells provided a useful index of contamination of the specimen whichever method was used.
The major difference between the two methods was in the assessment of bacterial content. The presence of Gram-negative bacilli or Gram-positive cocci in the Gram-stained film of the centrifuged deposit was the most reliable index of significant bacteriuria. Bacteria were seen in the wet films from the same proportion of specimens that gave significant growth, but also in 24%o of specimens that gave no growth. A Gram-stained film was then needed from these specimens to determine the morphology of the bacteria. Moreover, the accurate examination of a Gram-stained film is a quicker and more reliable technical operation with fewer observer errors than the examination of a wet film, and this is important in a busy laboratory. The only observation for which the wet film was more reliable was the recording of RBCs, and this is of little importance in routine specimens.
As a result, we have adopted the following procedure for the routine processing of MSSUs: (1) A blotting-paper-strip culture is made on MacConkey agar; (2) the urine is centrifuged at 3000 rev/min for 5 minutes and one loopful of the deposit is used to prepare a Gram-stained film that is immediately examined; (3) if potentially significant bacteriuria is seen, one loopful of the deposit is used to seed a primary antibiotic sensitivity plate on which appropriate discs are placed; (4) 
